TOPIC 3 EXCHANGE 


Circulation 2 
A Level Yr1/AS 
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Q1. The diagram shows some blood vessels in muscle tissue. 





Not drawnto scale 


(a (i) | Which type of blood vessel is X? 


(1) 
(ii) ^ Name two substances which are at a higher concentration in the blood at A 
than in the blood at B. 
um —————————— 
AEA E E E EE A N E E E atr Por 
(1) 


(b) The table shows the mean diameter of the lumen and the rate of blood flow in some 
types of human blood vessel. 


Mean diameter of lumen / Rate of blood flow / 
um cm sS- 
400 10 —- 40 


0.1 — 10 


less than 0.1 





Using information in the table, explain what causes the rate of blood flow to be 
slower in capillaries than in other vessels. 


(c) (i) | Which type of blood vessel has most elastic tissue in its wall? 


(1) 
(ii) ^ How does this elastic tissue help to smooth out the flow of blood in the blood 
vessel? 
(2) 
(Total 7 marks) 
Q2. Tissue fluid is formed when water and small molecules pass out of capillaries at their 


arterial end. The diagram shows some pressures involved in tissue fluid formation. The 
relative lengths of the arrows indicate the size of the pressures. 


Arterial Capillary Venous 
end end 


A 


(a) | What causes the pressure represented by the arrow labelled A? 


(1) 
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(b Explain why there is a net loss of water from a capillary at the arterial end. 


(2) 
(c) The total volume of fluid that passes from the capillaries to the surrounding tissue 
fluid is normally greater than the volume that is reabsorbed into them. Describe what 
happens to this extra fluid. 
(2) 
(d) Tissue fluid accumulates in the tissues of people who do not eat enough protein. 
Explain why. 
(2) 


(Total 7 marks) 
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Q3. (a) The diagram shows a section through the heart at one stage of the cardiac 
cycle. 





(i) Name the structure labelled X. 


(1) 


(ii) Suggest how the structures labelled Y help to maintain the flow of blood in one 
direction through the heart. 


(2) 


(b The chart shows the actions of the atria and the ventricles during a complete 
cardiac cycle. Different stages have been given letters and a time scale added. 


Time / seconds 





Page 5 


(i) ^ Give the letter of the stage which is shown in the diagram of the heart. 


(1) 
(ii) ^ The heart beats for one minute at the rate shown by the chart. Calculate the 
total time the ventricles are relaxed during one minute. Show your working. 
ANSWET M —— seconds 
(2) 
(Total 6 marks) 
Q4. The graph shows the oxygen haemoglobin dissociation curves for three species of 
fish. 
100 
A 
B c 
Percentage 
saturation of 
haemoglobin 
with oxygen 
0 


0 1.0 2.0 3.0 4.0 5.0 
Partial pressure of oxygen / kPa 


(a | Species A lives in water containing a low partial pressure of oxygen. Species C 
lives in water with a high partial pressure of oxygen. The oxygen haemoglobin 
dissociation curve for species A is to the left of the curve for species C. Explain the 
advantage to species A of having haemoglobin with a curve in this position. 


J— ———— —————— — ——— " T 
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(b Species A and B live in the same place but B is more active. Suggest an advantage 
to B of having an oxygen haemoglobin dissociation curve to the right of that for A. 


—————————ÁÁ—— T 
(Total 5 marks) 


Q5. The graph shows changes in pressure in different parts of the heart during a period of 
one second. 


P] 
CCCP ELLEN ERE EES 
ann CCC an LFITLELELETI LET] NN 
LLEEELELEETT ILL MCC ELL) Aorta LEELLTTTTI! 
TEE) B ED Hs DD DRE UD GA Del HR OE id UNE Dad DET DD E DE HUE eee nd UD D DD NR RD eee n LLLLLLILTLILLI 
EN E 
EBENEN 


Pressure / 
kPa 


[IIIPRITTIITS! 
ttt PE " 





0 01 02 03 04 05 06 07 08 09 10 
Time / s 


(a (i) ^ Atwhattime do the semilunar valves close? 


(ii) ^ Use the graph to calculate the heart rate in beats per minute. 


Show your working. 


AnSWSer ......... eee beats per minute (1) 


(il) ^ Use the graph to calculate the total time that blood flows out of the left side of 
the heart during one minute when beating at this rate. Show your working. 


PUSWOM eso eidup ie: seconds 
(1) 
What does curve X represent? Explain your answer. 
Explanation ubuntu auem diaeta frenis necis Eo toti 
(2) 
The volume of blood pumped out of the left ventricle during one cardiac cycle is 
called the stroke volume. 
The volume of blood pumped out of the left ventricle in one minute is called the 
cardiac output. It is calculated using the equation 
Cardiac output = stroke volume x heart rate 
After several months of training, an athlete had the same cardiac output but a lower 
resting heart rate than before. Explain this change. 
(2) 


(Total 7 marks) 
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Q6. The pressure of the blood in an artery was measured during a cardiac cycle. The 
minimum pressure was 9.6 kPa and the maximum pressure was 13.4 kPa. 


(a) Describe how the increase in pressure of the blood in the artery results from the 
events in the cardiac cycle. 


(2) 
(b) The elastin fibres in the wall of the artery help to smooth out the flow of blood. What 
happens to these fibres as the pressure of the blood in the artery changes? 
(2) 
(c) | Give one way in which the structure of the wall of an artery is similar to the structure 
of the wall of a capillary. 
(1) 


(Total 5 marks) 
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Q7. (a) | The graph shows hourly blood pressure recordings from a group of 65 people. 


18 


aximum 
16 


Arterial 14 
blood pressure / 
kPa 12 


Minimum 
10 


8 
müdmight 02.00 04.00 06.00 08.00 10.00 12.00 


Time 


Describe how the mean maximum arterial blood pressure changes over the 
period shown in the graph. 


(1) 


(ii) ^ In each cardiac cycle, the arterial pressure has a maximum value. Explain the 
link between this maximum value and the events of the cardiac cycle. 


(1) 


(iii) ^ The recordings shown in this graph were taken from an artery. Describe two 


ways in which you would expect blood pressure in a vein to differ from that in 
an artery. 


(2) 
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(b Molecules of different substances differ in size. The relative molecular mass of a 
substance gives an indication of the size of its molecules. The table shows the 
relative permeability of the wall of a capillary to different molecules. 


Relative molecular Relative permeability 
mass of capillary wall 
Water 18 
Urea 60 


Glucose 180 


Haemoglobin 68 000 


Albumin (plasma protein) 69 000 





Globulin (plasma protein) 140 000 


(i) Describe the relationship between molecule size and the permeability of the 
capillary wall. 


(2) 
(ii) ^ The water potential of the plasma at the venule end of the capillary is more 
negative than the water potential at the arteriole end. Use the table to explain 
why. 
(2) 
(iii) ^ Although the capillary walls are slightly permeable to haemoglobin molecules, 
there is no haemoglobin in the tissue fluid. Explain what causes the absence 
of haemoglobin in tissue fluid. 
(1) 


(Total 9 marks) 
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Q8. The table shows the relative thickness of layers in the walls of an artery and a vein. 


Layer in wall Thickness / um 


Smooth muscle 
Elastic tissue 


Connective tissue 





(a | Explain why a vein may be described as an organ. 


(1) 
(b) (i) Use information from the table to suggest the thickness of a capillary wall. 
Give the reason for your answer. 
(1) 
(ii) ^ The diameter of the artery was 4 mm. Calculate the diameter of the lumen of 
this artery. Show your working. 
AnsSWer ..........essseseeeenne 
(2) 
(c) X Explain how the elastic tissue in the wall helps to even out the pressure of blood 
flowing through the artery. 
(2) 


(Total 6 marks) 
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Q9. This diagram shows a human heart seen from the front. 


HC 


(a (i) | Which one or more of vessels A to D contains oxygenated blood? 


(1) 
(ii) ^ During a cardiac cycle, the pressure of the blood in vessel C is higher than the 
pressure of the blood in vessel B. Explain what causes this difference in 
pressure. 
(1) 
(b | What does the diagram suggest about the pressure in the atria compared to the 
pressure in the ventricles at the stage in the cardiac cycle represented in the 
diagram? Explain your answer. 
(2) 
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(c) The wave of electrical activity which coordinates the heart beat is delayed slightly at 
part X. It then passes along part Y to the base of the ventricles. 


Explain the importance of 
(i) the slight delay at part X; 


(2) 


(ii) ^ the electrical activity being passed to the base of the ventricles. 


(2) 
(Total 8 marks) 


Q10. The diagram shows some of the large blood vessels in a mammal. 


A 





Small 
intestine 
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(a) Add arrows to the diagram to show the direction of blood flow in each of the blood 
vessels A to E. 





(1) 
(b (i) | Which of blood vessels A to E is the hepatic portal vein? 
(1) 
(ii) ^ Which of blood vessels A to E contains blood at the lowest pressure? 
(1) 
(c) | Complete the table to show two differences between the structure of vessel C and 
the structure of vessel E. 
(2) 
(d) Blood vessel B contains smooth muscle in its walls. Explain how this muscle may 
reduce the blood flow to the small intestine. 
(2) 
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(e) Elastic tissue in the walls of blood vessel A helps to even out the pressure of blood 
through this vessel. Explain how. 


(2) 
(Total 9 marks) 


Q11. (a) An increase in respiration in the tissues of a mammal affects the oxygen 
dissociation curve of haemoglobin. Describe and explain how. 


(2) 
(b There is less oxygen at high altitudes than at sea level. 
(i) People living at high altitudes have more red blood cells than people living at 
sea level. Explain the advantage of this to people living at high altitude. 
(2) 
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(ii) | The graph shows oxygen dissociation curves for people living at high altitude 
and for people living at sea level. 


High altitude 
Percentage 


saturation of 
haemoglobin 
with oxygen 





0 a e 
0 2 4 6 E 10 12.14 
Partial pressure of oxygen/kPa 


Explain the advantage to people living at high altitude of having the oxygen 
dissociation curve shown in the graph. 


(2) 
(Total 6 marks) 


Q12. The diagram shows a cross-section of a blood vessel. 





Magnification x 8 


(a Name layer C. 


(1) 


(b) Calculate the actual diameter of the lumen of this blood vessel in millimetres. Show 
your working. 


ANSWEP eu ini mm 
(2) 


Page 17 


(c) The aorta has many elastic fibres in its wall. An arteriole has many muscle fibres in 
its wall. 


(i) Explain the importance of elastic fibres in the wall of the aorta. 


(2) 


(ii) ^ Explain the importance of muscle fibres in the wall of an arteriole. 


(2) 


(d) The graph shows the rate of blood flow in different blood vessels. It also shows the 
total cross-sectional area of these blood vessels. 


Rate of blood flow Total cross- 


sectional 
u area 


Increase i 7 
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(i) ^ The rate of blood flow decreases from the aorta to the capillaries. Use 
information from the graph to explain why. 


(1) 


(ii) ^ Efficient exchange of substances in the capillaries is linked to the rate of blood 
flow. Explain how. 


(1) 
(Total 9 marks) 


Q13. Lugworms live in mud where the partial pressure of oxygen is low. The graph shows 
oxygen dissociation curves for a lugworm and for a human. 


100 
Percentage ENORMI 
saturation of 
haemoglobin 50 Human 
with oxygen 
0 


Partial pressure (pO;) ———» 


(a) Explain the advantage to the lugworm of having haemoglobin with a dissociation 
curve in the position shown. 


(2) 


In humans, substances move out of the capillaries to form tissue fluid. Describe 


(b) 
how this tissue fluid is returned to the circulatory system. 
(Exirà SP ACO) ..... e ble vegas epee eevee eens 
(3) 
(Total 5 marks) 
Q14. The table shows pressure changes in the left side of the heart during one cardiac 
cycle. 





Between which times is the valve between the atrium and the ventricle closed? 


(a) 


Explain your answer. 


(2) 


(b The maximum pressure in the ventricle is much higher than that in the atrium. 


Explain what causes this. 


(2) 


(c) | Use the information in the table to calculate the heart rate in beats per minute. 


ATSWOL arrat iar beats per minute 
(1) 
(Total 5 marks) 


Q15.(a) (i  Anarteriole is described as an organ. Explain why. 


(1) 
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(ii) | An arteriole contains muscle fibres. Explain how these muscle fibres reduce 
blood flow to capillaries. 


(2) 
(b (i) A capillary has a thin wall. This leads to rapid exchange of substances 
between the blood and tissue fluid. Explain why. 
(1) 
(ii) | Blood flow in capillaries is slow. Give the advantage of this. 
(1) 
(c) | Kwashiorkor is a disease caused by a lack of protein in the blood. This leads to a 
swollen abdomen due to a build up of tissue fluid. 
Explain why a lack of protein in the blood causes a build up of tissue fluid. 
(Extra SDAEO am tete odio T one MEDI Dolus suut duiols teas 
(3) 


(Total 8 marks) 


Q17.If red blood cells are placed in pure water, water enters the cells by osmosis and they 
burst. This is called haemolysis. As red blood cells burst they release pigment. 


Scientists placed samples of red blood cells in different concentrations of sodium chloride 
solution for the same period of time. They used red blood cells from four different 
mammals: dog, guinea pig, rabbit and sheep. 


If haemolysis had taken place, the solution turned red. The scientists measured the 


intensity of the red colour using a colorimeter. The more intense the red colour, the 
greater the amount of haemolysis. 


The scientists calculated the percentage of red blood cells that were haemolysed in each 
sodium chloride solution. 


The following figure shows the scientists’ results. 
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(a) Use the figure to give two differences between the results for dog and sheep. 


Diiorent o i err a a ar T—— 


(2) 


(b) Calculate the difference in the percentage of haemolysed cells between sheep and 
rabbit at a sodium chloride concentration of 0.596. 


(1) 


(c) Explain the relationship between the depth of the red colour of the solution and how 
much haemolysis has taken place. 


(2) 


(d) During treatment in a veterinary surgery, any of the mammals in the figure above 
may be given an infusion of sodium chloride solution directly into a vein. The 
concentration of sodium chloride solution used is 0.9%, rather than 0.5%, regardless 
of the species of mammal. 


Explain the advantage to the vet of using this concentration. 


(2) 
(Total 7 marks) 
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Q18.The figure below shows recordings made from the heart of a dog. 


(a) 


Pressure in 

ventricle 

Blood flow 

into the HHHH 
aorta LSO 


TREE ERE. ee 
a LITE TJ 


Thickness of 1 
ventricle wall 





Time / seconds 


Use information from the figure to explain how the pressure in the dog’s ventricle is 
related to blood flow into the aorta. 


dz nrEgeg ———————— ————— 

—— ————Á— —— ———À—— —Ó ee T 
Use information from the figure to explain how the pressure in the dog's ventricle is 
related to the thickness of the ventricle wall. 
E 
——— — ——— ———— ——— " 


(c) | Use the figure to calculate the heart rate of the dog in beats per minute. 
Show your working. 


Heart rate sese ieuSesie qe be beats per minute 
(2) 
(Total 6 marks) 
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M1. (a (i) arteriole; 


(ii) | any two 
oxygen / glucose / amino acids / fatty acids / glycerol / minerals; 


(b small diameter / lumen / small mean cross sectional area / increase in 
(total) cross sectional area; 
more surface in contact with blood / greater friction / resistance; 


(c) (i) artery; 


(ii) ^ stretches / expands to accommodate increase in blood 
volume / when ventricle contracts / increase in blood pressure; 
recoils when blood volume decreases / when ventricle 
relaxes / blood pressure decreases; 


[7] 


M2. (a) beating / pumping of heart / contraction of ventricles / heart; 


(b)  (atarterial end) hydrostatic pressure / blood pressure; 
greater than pressure of water potential gradient / greater than 
osmotic uptake; 


(c) | removed by lymphatic system / lymph; returned to blood; 


(d) less protein in blood; 
water potential gradient is lower (less —ve / higher y ). 


[7] 


M3. (a) (i) atrioventricular valve / (bi)cuspid valve / mitral valve; 
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(ii) ^ (valves close) due to high blood pressure / when ventricles contract; 
Y prevent valve from being inverted / restricts / stops valve movement; 


(allow AV valve, disqualify tricuspid) 


(o) (0 E 


(ii) 5x60=37.5s 
8 
correct method 


correct answer 


[6] 


M4. (a) Hb (in A) has greater affinity for O;; 
becomes saturated at low(er) ppO; / more saturated at same 
ppO; / unsaturated at very low ppO;; 
able to supply enough O; to its tissues; 


(b) fish B has a greater rate of respiration 
(accept more O; needed for respiration); 
Hb dissociates more readily (than A); more O; supplied; 





2 max 


[5] 


M5. (a  ()  0.4(s); 


(iii) ^ 0.26 (between 0.4 — 0.14) x 75 (or from (a)(ii)) = 19.5(s) 
OR 
0.25 (between 0.4 — 0.15) x 75 (or from (a)(ii)) 2 18.75(s) 


(no double penalty)(allow rounding only if working shown) 
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(b) (ii) ^ right ventricle; 
same pattern / description (as left ventricle) but lower (pressure); 
2 


increase in volume / size of ventricles (accept heart) / hypertrophy of 


(c) 
heart / increased strength of heart muscle / increased strength of 
contraction; more blood leaves heart in each contraction / increase 


in stroke volume; 
[7] 
M6. (a) | Caused by blood leaving the heart / entering artery; 
As a result of ventricles contracting / systole; 
2 
(b) Stretch as pressure increases; 
Recoil / spring back as pressure drops; 
Do not accept contract and relax in this context. 
Allow 1 mark for 'stretch and recoil' without reference to 
pressure. 
2 
(c) Both have an endothelium / epithelium / squamous cells; 
1 
[5] 
M7. (a) (i Pattern described as constant / decrease to 04.00 / 06.00 
then rising; 
1 
(ii) ^ Corresponds to ventricles contracting / systole; 
1 


(il) ^ Less / little difference between maximum and 
minimum / less variation / constant / not pulsed / smoother; 


pressure in vein lower 


The larger the molecule, the less permeable; 
Over 68 000 walls not permeable; 


(0 (i) 


(ii) ^ Plasma proteins / albumin and globulin too large to leave capillary; 
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M8. 


(b) 


(c) 


M9. 


(b) 


Water lost / Increase in concentration of proteins in blood / plasma; 


(il) ^ Haemoglobin in red blood cells / 
Haemoglobin too large to pass through membrane of RBC / 
Red blood cells (containing haemoglobin) too large to pass 
through wall; 


(a) made of (different) tissues / specified tissues; 


(i) 20 um as it consists of endothelium only / does not contain muscle, 
connective tissues and elastic tissue; 


(consider other answers and credit understanding.) 


(ii) ^ 1 mark calculation derived from diameter - (2 x wall thickness) / 
answer of 3mm; 
2 marks 2mm / 2000um; 


stretches as a result of high pressure / surge of blood; 
then recoils; 


(a (i) C and D; 


(ii) ^ left ventricle with thicker wall / more muscle / (muscle in) 
left ventricle contracts more forcefully / beats more strongly; 





higher in atria / lower in ventricles; 
atrioventricular valves / valves between atria and ventricles open; 


(position of valves must be identified. 
Do not accept an unqualified reference to valves. 
Assume pronouns refer to atria.) 
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[9] 


[6] 


(c) (i) allows blood to pass into ventricles / from atria / so that atria 
can empty; before ventricles contract; 





2 
(ii) ^ ventricle contracts from base / upwards; 
blood pushed through B and C / arteries / all blood ejected; 
2 
[9] 
M10. (a) Arrows on all five vessels in correct direction; 
1 
(b (i) D; 
1 
(i) E; 
1 
O re | Veo | veere 
Two marks for two correct rows 
Accept any pair of contrasting terms with same meaning as 
those used. 
2 max 
(d) Contracts; 
(Causing) vasoconstriction / narrows lumen; 
2 
(e) (Elastic tissue) stretches when pressure is high; 
Springs back / recoils / returns to normal; 
Q Do not credit references to contracting, relaxing or 
expanding 
2 max 


[9] 
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M11. 


M12. 


(a) Increase in / more carbon dioxide; 


Curve moves to the right / depressed; 


Q Any reference to haemoglobin increasing affinity for 
oxygen disqualifies second mark point. 


(i) | More haemoglobin; 


So can load / pick up more oxygen (in the lungs); 


Q Second mark point must relate to idea of loading oxygen. 
Answers referring only to transport of oxygen should not be 
credited this mark. 


(ii) | (Haemoglobin) has lower affinity for oxygen / more oxygen released; 
In / to the cells / tissues; 


[6] 


(a) | Endothelium / epithelium; 
Allow endothelial / epithelial 
Reject: epidermis / endodermis 


Measurement divided by 8; 


Allow answer in range of 3-3.3 for two marks; 
Correct answer gains 2 marks. 


(i) Stretches / 'expands' under high pressure / when ventricle 
contracts / systole and recoils / 'springs back' under low pressure / when 
ventricle relaxes / diastole; 


Q References to aorta contracting or relaxing negates marks 
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for stretch and recoil. 


Smooths blood flow / maintains blood pressure / reduces pressure 
surges; 
Stretch and recoil without reference to blood pressure etc. = 
one mark. 


Stretch and recoil to smooth blood flow etc. = two marks 


Ignore references to aorta withstanding blood pressure or 
not being damaged. 


(ii) ^ (Muscle) contracts; 
‘It’ in answer = muscle 


(Arteriole) constricts / narrows / alters size 
of lumen / reduces / regulates blood flow (to capillaries); 


Allow converse (muscle) relaxes and (arteriole) dilates etc / 
increase blood flow etc. 


Ignore references to pressure 


(d) (i) | Large/ increase in (total) cross sectional area / friction / resistance; 


(ii) (More) time for exchange of substances; 


[9] 


M13. (a)  High(er) affinity for oxygen / absorbs / loads more oxygen; 
At lower partial pressure (of oxygen) / lower pO;; 


Accept: Loads oxygen ‘quicker’, ‘more readily’, ‘higher 
saturation’, use of figures from graph for first point. 


Neutral: References to unloading. 


(b 1. (Hydrostatic) pressure lower in capillary / blood / higher in tissues / 
tissue fluid; 


2. Water (returns); 
3. By osmosis; 


4. Water potential lower / more negative in blood / capillary / higher / less 
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negative water potential in tissues / via water potential gradient; 





5. Due to protein (in blood); 


6. (Returns) via lymph (system / vessels); 
First marking point must be in context of between blood and 
tissue fluid. 


Neutral: References to hydrostatic pressure and water 
potential at arteriole end of capillary. 


3 max 
[5] 
M14. (a) 0.1 and 0.5; 
Pressure in ventricle greater (than pressure in atrium); 
Both figures must be correct. 
Comparison needed. 
2 


(b 1.  (Ventricle has) thick wall / more muscle; 


2.  Socontractions are stronger / harder; 
Neutral: Contracts to produce more pressure. 
Neutral: Pump harder. 


Neutral: Reference to a need to pump blood further / round 
the body. 


(c) 85/86/85.7; 
Ignore additional decimal places 


[5] 


M15.(a) (i) | Made of (different) tissues / more than one tissue; 


(ii) 1. (Muscle) contracts; 
Assume that ‘they’ or ‘it’ = muscle 


2. (Arteriole) narrows / constricts / reduces size of lumen / vessel / 
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vasoconstriction; 
Ignore: references to pressure 
Q Correct context for muscle contracts, vessel constricts 


Short diffusion distance / pathway; 
Accept: thin diffusion pathway 


(More) time for exchange / diffusion (of substances); 
Accept: example of more time for specific substance to be 
exchanged 


Water potential (in capillary) not as low / is higher / less negative / water 
potential gradient is reduced; 


Accept: ‘blood or plasma’ instead of ‘capillary’ 


Less / no water removed (into capillary); 
Accept converse: water remains in the tissue 


By osmosis (into capillary); 
Q Marking points 2. and 3. must be in the context of 
movement into the capillary 
Neutral: reference to more tissue fluid being formed as in the 
question stem 
Neutral: reference to lymphatic drainage 





[8] 


(Curve for) dog falls rapidly at the start but (curve for) sheep falls 
slowly at first; 
Do not allow curve for dog falls more steeply (since from 
0.5% NaCl fall in sheep is just as steep as fall in dog) 


Sheep doesn't fall rapidly until 0.5 (but dog falls rapidly from 0); 


(Trend shows that) for any concentration of sodium chloride haemolysis 
is lower in the dog; 

The idea of a trend is required. Statement of individual 

values alone is insufficient, eg ‘at 0.2, 34% in dog and 98% 

in sheep’ is insufficient 

Accept dog reaches 0 at lower concentration of sodium 

chloride than for sheep / dog reaches 0 at 0.38% compared 

to 0.84 % in sheep; 


2 max 
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M18.(a) 


74 to 76; 


1. 


Accept a value within this range 


(Red) colour is due to haemoglobin; 


Note: a correct response to marking point 2 also scores 
marking point 1 


The more haemoglobin released the more red the solution; 
Need idea of haemoglobin release before giving credit 


2 

(Use of 0.9%) will not cause haemolysis in any (of the mammals); 

Full credit requires statement of marking point 1 and any 

approach from marking point 2 
(So) will not kill any of the animals; 
or 
Only need to use / store / buy one concentration of sodium chloride 
solution / cheaper to have one concentration of sodium chloride solution 
/ can buy in bulk; 
or 
Anyone can give it / no need to find out what concentration any animal 
requires; 

Different approaches available for this marking point 

2 max 
[7] 

Ventricle pressure rises then blood starts to flow into aorta because pressure 
causes (aortic / semilunar) valve to open; 

Accept times, eg ventricle pressure rises at 0.3 (25) 

seconds, followed by blood flow into aorta at 0.35 / 0.4 

seconds 

Idea of sequence is essential 

Accept times 
Ventricle pressure starts to fall so blood flow falls; 

Idea of sequence is essential 

2 
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Thickness of wall increases because ventricle (wall) contracts; 
Must be idea that increase in thickness is linked to 
contraction 
Accept muscle for ventricle and systole for muscle 
contraction 


Contraction causes the increase in pressure; 
Accept thickening of wall 


2 marks for correct answer 


Between 120 + 5;; 
Length of cycles varies slightly 


Length of cardiac cycle correct but final answer wrong; 
Length of cardiac cycle = 0.45 - 0.52 


[6] 
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